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MHMUMMpOBaHW, np5flHa3HaseHHblM AfW B3phBH0T0 

pa3pyiiieHMn ropHboc nopoA npewymecTBeHKO - npw 
npoeefleHMW ropKbK eupafiOTOK npeanoweK aapflfl 
yAapHoro MHMUMMpoBaHWR coaojw* M3 o6menpM- 
HHToro naTpoHMpoaaHHoro BR Ha Topue KOToporo 
paaMeiuen HyBawfrenbHbifi k ynapy aapHA'oiccMrwK- 
Bwra flpM Macce 10-15 r h jwaMeTpe 15 mm hhm- 
UiiHpyKXMMM*3apfl0 okcmjwkbhtB'B cnysae oncaaa fle- 
TOHauMM caMo^MKBMAHpyeTCH Mepea 1 mm 3a om 
Mcnapetwa aowcoro KMcnopofla 1 Ma 
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M3o6pe7eMyie OTNOCWTcn k 33p*AaM.yAap- 

HOrO HHMUMMpOOaHMfl. npeAH33H3NeHHWM a^h 

B3pWBHQro paapyiuenM* ropHwx nopoA. npe- 
* vtMyiuecTBeHMO npM npoaeAeHMM ropHux bu- 
pa6oTO*. 

► 

' . HaBdQtHbie 3ap«AW COCTOflT M3 B3pblBM3T0n) 

Beiuecraa (BB) ii cpgffCTBa ero MwunMMpOBaHM*, 
npeviMyiMecTBe^o 7 ^/ieiopOAeTOHaTopa. ripoee- 
AenMc ropHwx ^pa&oroK no xpenwiM nopoAaM 
b .Hacroflujee Bpe*w ocyiuecTB/weroi BypoBapwB- 
hmm cnoco6oM~ rpynnoBWM B3puBaHMeM wny- 
pOBbix 3apAAoa c aapaxaHMeM w 336omkom 
uunypOB.Bpy^HyK), mohtjxcom bspubhom uen*v 
'texHO/iorviMecKMMM nepepwaaMM Ha eapweaHne 
M npOBCTpHBaHMB [1} HeAOcraTKM npMMeHeNM* 
3dpAAOB BB C MdSeCTHblMH cpeACTBaMM MHM- 
MMMpOfiaHMfl - |4CK71»OMeHMe MeX9HM3aUMM 
B3PWBHWX pd60T, BWAB/I6HM6 flAOBMTUX OKMC- 

noB pTyrfl m CBMHqa npM B3pwsax ASTOHaTo- 20 

POB. . \ . 

* I/l3BeCTHUe nOnWTKM MCK/IK>WMTb A«TOH3- 

ropbj aa cser MHHUMMpoeaHMn BB ziynoM 7ia3e* 
pa noTpe6oBd7in npMMeHeHMa Aoporvix m 
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pOBaHHOM B3PWBH0M 6yPBHMM, TaxMe 3ap»Aw 

npeACTaB/inioT oco6yio onacHOCTb. 

BapMdHT npuMCHeHMji narpoHOB o6um- 
hux BB c ABTOHatopaMM yAapnoro mjim Ha- 

KO/IbHOfO AeMCTBMfl HCnpMMfiHMM M3-3a 
OCO60M OnaCHOCTM HeCABTOHMpOBdB U1MX 3d* 
pHflOB. 

!4e/ibio M3o6peTJ5MHfl aa/iaeTCfl noBuuje- 
Hvie rexHMKM 6e30nacH0CTM 1 aVWfeT HaAeacHOtf 
caMonwKBMAauMn wwMuuaTOpa HecAe-TOHMpo- 
aaBUJerd aapRAa.' ynymueHwe ycAOBM* TpyAa 

3a CMeT MCKnfO^eHMfl OKMC/IOB CBMHU3 M pTyTM, 
BUAenfllOmHXCfl HpH MCnOJlb30BdHMM M3BeCT- 
HMX CpeACTB MHUMMMpOBaMHfl, m yASUJCB/ieHMe" 

aapflAa. ' 

#!n* AocTMxeHM« tiocTaB^eHMOft ueflM sa- 
p*A yAap'Horo MHUMwupoBaHMfl, * ochobhom 
Macce cocro a 11414ft M3 6eabn'acHoro b oBpaiye- 

HMM BTOpWHOro BB. COAepXWT 0KCM/1MKBMT, 

pasMemeHHbiw Ha TopqeBOft 43Ctm ocHOBHoro 
3apflAa. 

Ha nepTeMce npeACTdfl/ieHa cx'eMa aapflAa. 
rAe 1 - ^ap»A OKCwiiMKBMTa BicaMecTBe mhmum- 
aTopa, aaxpen/ieHHbiM Ha A^cxe 2 co crepac- 



fle<f>MUMTHWx BB - reKCoreHa m Tana, mcjoiio-- 25 h6m , noMemeHHWM b naccy ochobhofo 

3ap«Aa 3. 

Macca'OKcunMKBifra ot 10 ao 15 rc Ten/10- 
toA B3pwea ot 97 ao. 146 Kfix. 3Hepni* mhm- 
UHMpoeaHMA TaKorb 3ap«Aa Ha nopPAox 
60/ibiue SHeprvm ct3 HAd pth bi x- s/ieicrpoABTO* 
HaTopoB 3fl-8-3 (6,4 Kflx) m' 3fl-8-nM 
(8.2 x/^k). BpeM« caMO/iMXBMAauViH aapsiAa 

OKCM/IVlKBMTa M3CC0A 1CH15 P A^SMCTpOM 15 
MM 1 MMH. 

llaTpOHbj yAapHoro MHUMMMposaHMfl 

npeAH33H3WeHbl ^A5i MeX3 HM3MpOBaHHOrO 

npoBeAeHM ropHux *Bupa6oTox 6ypoB3pwB- 
hum kom63^kom. TexHo/iomfl mx npMMeHe- 
hmjj: b aa6oO AOcraa^sitOT.naTpoHU btop^thhux 
BB, AonyiueHHuxx npuMeweHHK) (aMMOHMTbi, 
naTpOHnpoBdHHue aMy/ibcuoH'Hbie BB m AP-)i 
naTpOHNHKM MB ropKwero noMOTureAA, aa* 
xpen/ieHHue Ha Ancicaxco ct^pxhamu (Bwnoii- 
HeHbi m3 no/iMMepnwx MaTepkTajioB), KpHocxaf 

C 3WMAKMM KMCflOpOAOM M BSHHy AHfl nponHTKM 

ropiONero noriioTwTe/ia kmakmm mc^iopoAOM. 
norpyjKeHwe nojinMepHoro A^cica 2 b xmakmA 
KiicnopoA HexenaTenbHO m^aa noTepn ana- 

CTHMHOCTM I43AGAMP H3 JIO/lUMepHOTO MaTepM- 



«aKDU4Hx mx MHoroTOHHa^KHoe npoMULUiieHHoe 
npHMeHBHHp. T.K. SKOHOMMNHbie CMeceBue BB 
. H3 OCHOBe aMMWaMHOfl CeTlMTpW HeMyBCTBM- 

Te/ibHW k ziy^y ziaaepa, 

HsBeCTHw cneuna^bHwe KOHCTpyKijMM Ae- 
TOHdTopoB. cpa6aTbiB3K)iAMX npn aoaAetiCT^ 
bum CBepXBbicoxo^acTOTHoro no/irf (CB4), 
no3BonsKDmne -MexaHMdHpoaaTb sapWBHOe 
paapyiueHMe cpeAU. OAHaxo ohm TO>Ke Ha oc-' 
Hoae rpeMy^eM pTyro mtih a3MAa CBMHiia (bw- 
Ae/i^ioT ^AOBMiwe okmc/iu) m npM OTxaaax, 
Hen36e^Hux opn MaccoaoM npuMeneHUM 3a- 
Praob, onacHW. 

M3BecTHw 3apflflu yAapnoro* MHMUMMpo- 
BaHMw M3 xmakhx BB, nonynaeMbie na Mecre 

npOM3BOACTSa B3PWBHUX pa60T 33AMBK0A B 

n/iacTMaccoBwe BMnynw H6B3pu bm^tux xma- ' 
kmx KOMnoHeHTOB BB. E/iaroAap^ bwcoko« 
MyBCTBwreAbHoefw 3ap«AW B3puBaK)Tcji ripw . 
y^ape o paapyiuaeMyio cpeAy (336om) 6e3 npw- 45 
MeHeHMfl AeTOHaTopoa. 3apj»AW npeAH33Ha- 
MeHw a^» BspbiBHoro 6ypeHM$i He^TflHwx m 
ra3oaux CKBa*wH[2]. HeAOCTaiXM npoTOTwnai 

BWCOX3« TOKCMMHOCTb KOMIlOHeHTOB XMAXOrO 
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BB, dcoBeHHO OKMC/iMTe/iew (MeTbipexoxMCb 50 B jia : noaTOMy npoftMTKy yr/iepOAHoro 



330T3, TeTpaHMTpOMeTaH), M TOKCMMHOCTb TO- 

pio^Mx (6eH30/i, TO/iyo/i, xepocMH), MCxnfonaeT 
A03MpoeaHMe xomhohbhtob m CHapfljxeHMe 
aMny/i b nOA36MHtix Bwpa6oTKax, a npMMeHe- 
HMe roToawx 3ap«AOB c xpaHenneM na CK/ia- 
Aax m TpancnopTMpoBaHMeM no noAaeMHbiM 
fiwpa6oTK3M HeAOnycTMMo no TexHMxe 6ea- 

On3CH0CTM M3-33 BWC0KOM SyBCTBMTenbHOCTM 
BB K MexaHMMeCKMM B03AeMCTBMRM. npM OT- 
K333X AeTOH3UMM. B03MOXHWX npM MeXdHMSM- ' 



nor/iOTMrenfl cneffyer ocymecTB^qTb b aepTM- 

Xa^bHOM nOilOXeHMM fiaTpOHMHKOB C TOpiOMMM 

•c orpaHWMMTe/iflMM mx norpyaceHHfl b KpMorcH- 
Hyio. cpeAy. npw stom orpaHMHMTenflMM Moryr 
55 .c^y?KMTb caMM amcxm 2, pacnonaraeMwe nan 
ypoBHeM xMAXoro icMcyiopoAa. npw 3tom crep- 
)khm amckob TaioKe o6paiMeHbi Beepx. 3a hmx 

MexaHMMeCKMM yCTpO^CTBOM narpoHHMKM M3- 

B/iexaiOT h3 BdHHu c nepeAaneft Ha yaen c6op- 
• xm 3ap«Aa. C6opxa aaxmoHaerai bo Bcraaxe 
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Aucica 2 c 3apflflOM okcm/imkbht3 1 b naTpOH 
BB e 6yMa>KHOM win no/WM^pHbtf 060/ioMKe 
n>rreM norpyxeHU* crepwHH b Maccy BB noA • 
ASfifleHweM KO/ibaeeoro ynopa na Kpaa amckb 
2i BucTynawmMe aa nepMMeTp naTpowa okcm- 5 

/1MKBMT3. ' 

fla/iee nHeBMamsecKHM m/m nexaHM- 

WeCKWMyCTpOftCTBOM BdpUBHOrO KDM6a*Ha 

aapAA yflapHoro wHMMnwpoBaHM* ewjSpacuBa-: 
etc* Ha aa'Gofl. 3<t><t>eKTneH0CTb B3pwea tuny- 10 
• pOBoro 3ap^Aa 3HawMTe/ibHO auuie, «m 

OTKpMTOrO. 

Ue^ecoo6pa3.MO aapflflw noflasaTb a iuny- 
pw, npofiypeHHue CflocraTOHMbJM xp/ibueBUM 
sa3opoM. TowHoCTb noAanM 3ap*Aa flOCTwraeT- 1 5 
c* MaHwny/inTopoM, C0BMeiuai0U4MM nOAaxe- - ■ 
Hue HdnpaB/inioiijeft ^HanpuM.ep, rpyGicH opn 
HHeBMaTMsecicoft noAdMe) a/w B«6poca aapa- 
Aa c nodtmueft to/iskd hto y6pa hhoh Bypoaow 
u/taHrM, 20 

OCHOBHbie npeMMyu4eCTaa 3ap»A3 y/iap- 
Horo nHMMMMpoaaHMfl: noeuujeHMe tcxhmkm 
6e3onacMbcrn m y/iyniueHMe ycyioBwfl Tpyfla, 



BO3M0^KH0CTb 6ecicancio/ibHOro MHnquMpoBa- 

HVlfl 33PHAO0, no3BO/lflK)maR peanM30B3Tb we- 
XdHM3HpOB3HH06 npOBCA6Hki6 ropHWX 
Bblp960TOK 6ypOB3pblBHWMM KOM6aMHdHH 6e3 

yMacmn HWOBexa e npoqeccax 3apfl*aHuji 
ujnypOB n nepepWBOB Ha B3pbiBaH*ie w npo- 
BeTpMBaMwe Bwpa6oTOK. 3*roHOMHHHocTb aa- 
p*Aa - CTOMMOCTb oKCH/iwKBMTa b 2-3 paaa 
Hnxe ctommoctm n3B6CTHbix o6uxenpMHHTbix 
BB. 

. OnacHocTt paSorw c**akmm icwc/iopo- 
ap^ CMspHa-e BQ3MOx^jicjbia. nonaAaHim b 
KM&iopOA'rbpioHero, HanpMMep yro/ibHOfl nu- 
/in. Ma^oxeHHoro moxho w36e*aTb, nOAAep- 

KMBafl B B3HH6 PJ\R npOHMTKM nOBblU/eHHOe 

AaB/ieHwe aa cngt wcnapniomerocfl x^AKoro 

KMCilOpOAd. 

Ho npeAnoMTOTe/ibHee sapaau c mhmuhh- 

pyiOlUWM y3/IOM M3 OKCH/lMKBHTa npwMeHsm, 

npw npaeeAeHMM BwpaSoTOK no nopOAe m He 
Mcno^b30BaTb b yrojibNux. He<J>TflHbix m oaoice- 
pm-oawx ujaxTax. cepHwx m xo/meAaHHux py/|- 
Hwcax. 
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© op m y n a w3o6p-eT.eHMfl 
3APHA VJlAPHOrO MHMUHMPOBA- 

HUH, B OCMOBHOM MaCCe COCTOBUUlft M3 

6e3onacHoro b o6pameHnw BTopMMHoro 
B3pwB49roro Beu4ecTBa b 060/iowKe, eapu- 
Ba-re&a m CTepxH*. ycTanOB/ieHHoro bo 



. B3PWBH3TOM BemeCTBe, OT/lUMaiOlAMMCfl 

TeM. sro crep^ceHb CHa6xen amckom, ko- 
Tqpbfft pasMeiqeH co ctopoHbi TOpua oc- 
30 HOBHoro aapsAB, a BapusaTe/ib Bbtno/iHeH 
: b BMAe aapflAa o kcm/i m k bhts h ytrraMOB- 
/ieH Ha BHeiuheft noBepxHocro amckb. 
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(54) PERCUSSION-TYPE INITIATING CHARGE 

(57) The invention relates to percussion-type initiating charges intended 
for explosive fracture of rocks, primarily during the driving of mine 
workings. What is proposed is a percussion-type initiating charge consisting 
of a commonly used packaged explosive on whose end face is positioned a 
shock-sensitive charge of Oxyliquit. For a mass of 10-15 g and a diameter 
of 15 mm, in the event of a detonation failure the initiating Oxyliquit charge 
self-destructs after 1 min as a result of the evaporation of liquid oxygen. 
One illustration. 
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The invention relates to percussion-type initiating charges intended for 
explosive fracture of rocks, primarily during the driving of mine workings. 

Known charges consist of an explosive and a means of initiating it, pri- 
marily an electric detonator. The driving of mine workings in hard rock is 
now carried out by the drilling-and-blasting method — by batch explosion 
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of blasthole charges with charging and tamping of the blastholes manually, 
wiring of an explosive train, [and] process interruptions for blasting and 
ventilation [1]. The shortcomings of the use of explosive charges with the 
known means of initiation are the preclusion of mechanization of blasting 
operations and the release of toxic oxides of mercury and lead in detonator 
explosions. 

Known attempts to eliminate detonators through explosive initiation 
with a laser beam required the use of costly explosives that are in short 
SU ppl y — hexogen and pentaerythrityl tetranitrate [PETN], which eliminate 
the large-tonnage commercial use thereof, since economical mixed 
explosives based on ammonium nitrate are insensitive to a laser beam. 

Special designs are known for detonators that are activated when 
exposed to a microwave field; [these designs] make it possible to mechanize 
the explosive fracture of the medium. However, they too are based on 
nominating mercury or lead azide (they release toxic oxides), and are 
dangerous in failures, which are inevitable when charges are used on a large 
scale. 

Percussion-type initiating charges made of liquid explosives are known 
which are produced at the blasting site by pouring the nonexplosive liquid 
components of the explosive into plastic ampoules. Because of their High 
sensitivity, the charges explode when they strike the medium that is to be 
fractured (the face), without the use of detonators. The charges are intended 
for explosive drilling of oil and gas wells [2]. The shortcomings of the prior 
art — the high toxicity of the components of the liquid explosive, especially 
the oxidizers (nitrogen peroxide, tetranitromethane) and the toxicity of the 
combustibles (benzene, toluene, kerosene) — precludes the batching of 
components and the charging of the ampoules in underground workings, 
and the use of ready charges stored at warehouses and transported through 
the underground workings is impermissible for reasons of safety because of 
the high sensitivity of the explosives to mechanical loads. In the detonation 
failures that are possible during mechanized explosive drilling, such charges 
pose a special hazard. 

The option of using cartridges of ordinary explosives with impact-type 
or percussion detonators is inapplicable because of the high danger of 
undetonated charges. 

The object of the invention is to improve safety conditions through the 
reliable self-destruction of the initiator of an undetonated charge, to improve 
working conditions by eliminating oxides of lead and of mercury that are re- 
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leased when the known means of initiation are used, and to reduce the cost 
of the charge. 

To attain the stated object, the percussion-type initiating charge 
consisting mainly of a safe-to-handle secondary explosive contains 
Oxyliquit placed on the end part of the primary charge. 

The drawing presents a diagram of the charge, where 1 is the Oxyliquit 
charge as the initiator, which is secured to disk 2 with a rod positioned in 
the mass of the primary charge 3. 

The weight of the Oxyliquit is from 10 to 15 g with a heat of explosion 
of from 97 to 146 kJ. The initiation energy of such a charge is an order of 
magnitude greater than the energy of standard ED-8-E (6.4 kJ) and ED-8- 
PM (8.2 kJ) electric detonators. The self-destruct time of an Oxyliquit 
charge weighing 1 0- 1 5 g and 1 5 mm in diameter is 1 min. 

Percussion-type initiating cartridges are designed for mechanical 
driving of mine workings with a drilling-and-blasting combine. The 
procedure for using them is as follows: cartridges of secondary explosives 
permitted for use (ammonites, packaged emulsion explosives, etc.), small 
cartridges of combustible absorbent that are secured to disks with rods 
(made of polymeric materials), a cryostat containing liquid oxygen, and a 
bath for steeping the combustible absorbent in liquid oxygen are delivered 
to the face. Immersion of polymeric disk 2 in liquid nitrogen is undesirable 
because of the loss of the elasticity of the product, which is made of a 
polymeric material; the steeping of a carbon absorbent therefore should be 
performed with the small cartridges containing the combustible in the 
vertical position, with limiters to restrict their immersion in the cryogenic 
medium. The limiters here may be disks 2 themselves, which are positioned 
at the level of the liquid oxygen; here, the rods of the disks also face up. 
Beyond them, a mechanical device is used to extract the small cartridges 
from the bath, with transfer to the charge-assembly unit. Assembly consists 
in the insertion of disk 2 with Oxyliquit charge 1 into the explosive 
cartridge in a paper or polymer shell by immersing the rod in the explosive 
mass under the pressure of the circular stop onto the edges of disk 2 that 
protrude beyond the perimeter of the Oxyliquit cartridge. 

Then the percussion-type initiating charge is thrown onto the face by a 
pneumatic or mechanical device of the blasting combine. The efficiency of 
the blast of a blasthole charge is significantly higher than that of an open 
charge. 

It is advisable to feed the charges into blastholes drilled with an 
adequate annular gap. Precision in charge delivery is achieved with a 
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manipulator, which aligns the position of the guide (e.g., a tube when 
pneumatic feed is used) for ejection of the charge with the position of the 
just-assembled bore rod. 

The principal advantages of the percussion-type initiating charge are im- 
provement of safety conditions, improvement of working conditions, and 
the ability to initiate charges without using primers, which makes possible 
the mechanical driving of mine workings with drilling-and-blasting 
combines without human participation in the processes of blasthole 
charging and without interruptions for the blasting and ventilation of the 
workings. The economy from this charge is the fact that the cost of 
Oxyliquit is lower by a factor of 2-3 than the cost of known, commonly 
used explosives. 

The danger of working with liquid oxygen is due to the possible entry of 
a combustible substance, such as coal dust, into the oxygen. This can be 
avoided by maintaining in the steeping bath an elevated pressure due to the 
evaporating liquid oxygen. 

But it is preferable to use charges with an Oxyliquit initiating unit in the 
driving of workings through rock, and not to use them in coalmines, oil 
wells, or ozocerite, sulfur, and pyrite mines. 

Claims 

A PERCUSSION-TYPE INITIATING CHARGE that mainly consists of 
a safe-to-handle secondary explosive in a shell, a detonator, and a rod 
mounted in the explosive, said charge being distinctive in that the rod is 
equipped with a disk positioned facing the end face of the primary charge, 
and the detonator is implemented as an Oxyliquit charge and is mounted on 
the outer surface of the disk. 
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